spirals and asters reminiscent of a cell's mitotic spindle, a star-like microtubule assembly that mediates cell division. One important difference is that the structures seen in the earlier work 6, 7 were essentially static, whereas Sanchez and colleagues' microtubule gel generates continuously evolving, spontaneous flows that persist as long as ATP is present -not unlike what happens in living cells. Furthermore, Sanchez et al. report that the internally generated flows in their active gel can be tuned by varying the ATP concentration, confirming the self-sustained, non-equilibrium nature of the dynamics. The fact that microtubules are assembled into bundles seems to be essential for yielding self-sustained motion (see Movie S2 in the Supplementary Information to the paper 1 ), but the reason for this remains an open question. Also unexplained is why the behaviour of the active microtubule network is so different from that of gels composed of actin filaments and myosin motor proteins, in which activity yields spontaneous contraction 8 . Sanchez and colleagues' work is a beautiful example of a growing class of experiment in biomimetic assembly, aimed at building systems that exhibit some of the features of living matter. Will it be possible to control and direct the motility of the active droplets? And can the flow-induced structures be harnessed and used as guides for the transport of particles through fluid, as those in cells are? This remains to be seen. Meanwhile, experiments of this type are beginning to shed light on the physical aspects of the complex dynamical reorganization that occurs continuously inside cells. When combined with studies of the biochemical machinery and signalling that drive such reorganization, they may ultimately
ANIMAL BEHAVIOUR

Personality in the wild
Behavioural traits can influence an individual animal's fitness, and trait combinations can change over its lifetime, according to a study of wild trout during a key period in their development.
ife is hard for a young brown trout in a cold Swedish stream. There are so many dangers to watch out for, such as a hungry mink lurking around the bend, and so many things to do, such as competing for food. Indeed, a young brown trout has only around a 10% chance of surviving to adulthood 1 . If a fish can beat the odds and survive this dangerous period, it emerges different from before -not just bigger, but also behaviourally changed. A recent paper by Adriaenssens and Johnsson in Ecology Letters 2 reports that the individuals that make it through this bottle neck behave more predictably across contexts than they did before. Is this because of those harrowing early experiences? Or are these fish the ones that were better adapted in the first place? Adriaenssens and Johnsson's findings suggest that the answer is an intriguing combination of both factors.
Animal personalities are interesting to researchers because behaviour is notoriously flexible -unlike most morphological traits, behaviour can change almost instantaneously. Within seconds, a fish might go from aggressively attacking an intruder to foraging alone in the middle of the stream. But there is growing evidence that behaviour does not always change at a moment's notice, and that animals have distinctive personalities that they retain over time. One view 3 is that animal personalities may result from constraints: limiting mechanisms that prevent an individual from being able to change, such as a genetic propensity. An alternative interpretation 4 is that consistent differences in behaviour between individuals might be the result of adaptation through natural selection. There is evidence for both the constraint 5 7 . However, that study was carried out in the lab, where life is relatively simple. The significance of Adriaenssens and Johnsson's work is that it starts to show us how adaptive personalities can emerge in the wild.
The authors captured young (around two and half months old) brown trout (Salmo trutta; Fig. 1 ) in a stream in western Sweden and gave each individual a unique colour mark. The trout were then put through a series of behavioural assays in the lab. One of these was an 'open-field test' , in which trout were individually placed in an open arena and observed to determine whether they were the kind of fish that explores everything, or the type that moves little and hunkers down in one spot. Another assay involved a confrontation with an opponent -in this case, the trout's own reflection in a mirror. Here, the researchers were looking to see whether the individual attacked the intruder or if it was relatively non-aggressive. After assessing each fish in all of the assays, the researchers released them back into the stream. Two months later, Adriaenssens and Johnsson returned to the stream. Of the 81 individuals that were tested, they recaptured 28. On the basis of the assumption that those fish that were not recaptured had died, the authors' analyses showed that an individual's behaviour predicted its survival: trout that had been very active in the open-field test were more likely to survive to 4.5 months of age than those that had moved around less. An alternative explanation would be that the inactive individuals did not die, but rather were 
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harder to recapture or more likely to disperse out of the study area. However, Adriaenssens and Johnsson provide evidence against both of these possibilities, showing that inactive fish were in fact easier to catch and did not move as far in the stream. So the first notable result from this study is that it shows natural selection acting on differences in behaviour among individuals in a wild population.
The authors then put the recaptured fish through the same assays and found that their behaviour had changed during their time back in the stream -the trout were more active at 4.5 months of age than they had been at 2.5 months. However, despite this overall behavioural change and the vagaries of life in the wild, the survivors retained their relative personality traits: the fish that had been the most active in the first round of testing, for example, were still the most active.
Finally, and perhaps most intriguingly, Adriaenssens and Johnsson report that the individuals' behaviour became more distinctive. Whereas the young trout did not behave consistently across the different behavioural assays, the older trout did, such that highly and what are the fitness advantages to being a trout that behaves consistently? Several hypotheses exist to explain why behaviours should come packaged together 8 
Complexion matters
Sun exposure indisputably increases the risk of skin cancer. Mouse studies suggest that, in red-haired individuals, genetic factors also contribute through a mechanism that acts independently of exposure to sunlight. See Letter p.449
M I Z U H O F U K U N AG A-K A L A B I S & M E E N H A R D H E R LY N
T he most common environmental risk factor for skin cancer is overexposure to sunlight. But is protecting skin from the sun enough to prevent cancer? In this issue, Mitra et al. 1 address this question using mice that are genetically similar to humans who have red hair and fair skin or to dark-skinned or albino individuals. They find that the often deadly skin cancer melanoma occurs more frequently in 'redheaded' mice than in the other two groups, owing to mechanisms that are unrelated to exposure to ultraviolet light*.
Colours of skin, eyes and hair vary widely among humans. This variation is controlled by the amount and ratio of two forms of the pigment melanin (the red-yellow pheomelanin and the brown-black eumelanin) 2 . Both pigment types are produced by melanocytes -cells that are located in the basal layer of the skin epidermis, in hair follicles and in the uvea of the eye. Melanocyte-stimulating hormone binds to the melanocortin 1 receptor (MC1R) on the surface of melanocytes, initiating a biochemical cascade that leads to increased levels of the enzymes required for eumelanin synthesis. Disturbance of the MC1R-mediated signalling pathway reduces total melanin production but increases the relative abundance of pheomelanins -similar to what happens when MC1R is not activated 3 . In humans, the MC1R gene can show great variability (poly morphism) in sequence. Certain polymorphisms in this gene are associated with red hair colour (RHC) and so are called RHC variants. These variants result in the loss of functional MC1R, and individuals carrying them often have red hair, fair skin, a tendency to freckle and little ability to tan 4 
.
Caucasians are generally at a higher risk of developing melanoma than are non-Caucasians, and red-haired individuals in particular are more susceptible to melanoma than are those with other hair colours [5] [6] [7] (Fig. 1) . Moreover, epidemiological analyses from pooled data sets indicate 4 that RHC variants of MC1R are associated with melanoma risk. These observations are not surprising, as red hair is rich in pheomelanin and has little eumelanin. Because eumelanin shields *This article and the paper under discussion 1 were published online on 31 October 2012.
exploratory individuals were now also more aggressive. In other words, the individuals were now more predictable, and a 'behavioural syndrome' 3 linking exploratory behaviour to aggressive behaviour had emerged.
There are two ways in which this could have occurred. First, it may be that only those individuals that were relatively exploratory and aggressive, or relatively non-exploratory and non-aggressive, in the first place survived. Alternatively, it is possible that individuals changed their behaviour over time and this caused different behaviours to become coupled together. Adriaenssens and Johnsson present evidence in support of both mechanisms, but they were unable to thoroughly disentangle the two; designing experiments that can tease these two processes apart is a pressing goal for future work. Further studies are also needed to determine whether there are consequences of such non-random survival in the next generation -in other words, if behavioural variation is heritable.
The biggest question, though, is why did individual fish become predictable? That is, why did behaviours become coupled together, the skin by absorbing ultraviolet (UV) rays 8 , the skin of red-haired people has a particular tendency to accumulate light-induced damage.
Mitra et al. show that completely avoiding UV rays would not protect red-haired people from melanoma. As an animal model of redhaired individuals, the authors used mice with mutated, non-functional Mc1r, and thus with melanocytes that cannot induce eumelanin synthesis. Whereas control mice had a darkbrown, nearly black coat colour, the Mc1r-mutant mice had golden-yellow coats. A third group of mice expressed non-functional tyrosinase -an enzyme essential for both eumelanin and pheomelanin synthesisand had white coats, mimicking albinism in humans. These 'white' mice and the 'black' mice possessed intact Mc1r.
Mitra et al. crossed their differently coloured mice with mice that expressed BRaf V600E -one of the most common gene mutations in melanoma -in their melanocytes 9 . BRAF V600E is carried by 40-60% of patients with this cancer 10 . Furthermore, patients with melanoma who carry RHC variants also have a high frequency of BRAF mutations 11 , suggesting that BRAF mutations have a role in the development of melanoma in the red-haired population.
When BRaf V600E expression was induced in melanocytes, the black mice and their white counterparts developed melanoma only at low rates and after long periods of time. By contrast, more than 50% of the redhead mice developed this cancer within a year of BRaf V600E induction, despite being kept in a UV-free environment. Surprisingly, blocking pheomelanin synthesis not only gave
